Supplementary Methods

Section one: Theory and method of model construction
 is the mRNA turnover rate (i.e. i.e. the probability that mRNA will be degraded in a given time interval), i R is the set of regulators of the gene i , and ij  is the regulatory strength from gene j to gene i . Equation (1) is generally used to describe a dynamical gene regulatory network (GRN) . (1) Therefore, (2) can be converted to
After performing summation of all of the above equations in this stage, we get 
Substitutes (2) into (5), then we get: 
Meanwhile, we have 
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Because ( 1) (
, and
, we get:
By letting
, we can obtain 
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Formula (13) will hold sufficiently if below conditions are true
( 1, ) 
In other words, by enforcing (12), (14) and (15), the linearity of gene evolving at the middle, starting and ending time of a stage will be ensured. In general, if we define  to be a fraction factor that is associated with the time  t in a stage e.g.
( 1) (14) and (15). By combining (16), (17) with (14) and (15), we get:
in which  is a real number. Thus, equation (18) describes the inter-stage dynamical GRN. Note that (1) describes intra-stage dynamical GRN for each stage s. Also, (18) is referred as the model function of the dynamic cascaded method (DCM). Multiple equations of (18) can be generated on different settings of  .
The model coefficients can be solved by a linear regression approach such as LASSO.
Section two: Gene evolving trend analysis
Gene evolving trend analysis is to determine the gene evolving trend in each stage. Suppose there are S stages in a biological process. Let . Gene evolving trend analysis is to find an optimal path of travelling from the first stage to the last stage that can minimize the overall connecting error, as shown in Figure S4 (b Figure S1 . The topological structure of the in silico gene regulatory networks in four consecutive stages. The nodes represent genes and the arrows represent the regulatory relationships. 
